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(54) [§gBj©£«o inn?ui«4rr«R. «^K*J:r«K#»«*a5 



(57) ami 

mm mn&w&z 200 n metro Mt, 

2 0 0 nm£U:eDBJI©2Ji£:£U AS©jy$*t2/z 
m£t_h, BiO)|$)i58tfmH±t. J&OAJBtBJB® 
J»SO^ffl-R;»r*AJiOjpSOil^X38«2 0XH±T 

mm 6 0 a t m£jg*Sffi;*7Tji*gg#8il£fTfc 





H$tf»#©18B] 

imXmi] Ji?Lg*t3Eic2 0 0 nm£tT©ABt, 
±\Z2 0 0 nm£U:©BJi©2Ji£;£U AJf©J?S# 
2wmEU. Bjf©JP27>i8Mm£U;T, AoAgtB 
Jf©JS3©£Stl::2*-f-5Ag©Jf£©tl£xa<2 0 5K£t 

[»*B 3 ] JHLS 1 0 0 n m«T©SB?l©flRl#« 
8©«ttB?UB&WrsR. 

[ffl#«5] ^SIfi8tg)iS^r5*'Jv-*t#ij7 

s h\ tfij^t/^x #ux-yjk #<jx^x;k -t 

g4Glt©*6K. 

[»#* i o ] *^tidd*R^#9!mTfe* c 

t£^£T£»#«41Egt©«£Blo 59 
>, #U73H, tf'JxXxJk K=**UV-, #U 

6&S £ £ £#&<!:-rs»#9i 1 G«©ff«HLJB 

s<*atrss*JB4ffi«©«^ia©jei^s. 

Mt&B 13] 5 0 a t m£t±©SfPJBE7JT?ii5fiffi« 
[»#«14] 0. 1%£U© 

[mm 1 5 ] AH©gBWS«ffl,g lOOnmEt 

TT?»stt&4*«t-r*»*aii2«©fiMai?L)i*w 
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[M#B16] W^X«»3 OXKi-WfeSZtfitta 

ttmxm i ffi*©«»ii?LJi*wt- *k. 

[Bgj©S$SB&ft9i] 
[0 0 0 1] 

■&«"j-*Ktt**©«*fl:. a>/u*©&«, #*©& 
t, i«««©*»«at&»EET?»«'r<si»(c*5iw©^ 

[0002] 

B#W3&3. 1 3 3, 1 3 2^«fflH. I3$g3. 13 

3,13 7*t9j»i#) . u#u £©iBtti»in*$HB 
Rtt-*©fflj*ictt#yB $ nrv> s#t&iGH©ffl&c$ 

[0 0 0 3] £ttfc©*&£»5^<#a»Rfctt«aB 
[0 0 0 4] 3HfctfK3nTV»S«£R©*«#tt** 

«8^ufc»i8«igis*^rr5>b©©2aigT»5. am 

©*^f9i:LTtt, #HBS4 9-1 3 28 2#&fg, ft 
^B35 5-3 8 1 64^ffi, PBl/#-h8 0-18 
2 0 9 0, #^BS5 9-2 7 2 0 2<f&«, 146 1-2 
7 1 0 2 «*©JWM9fcUTW*H 
ftff|g3, 7 4 4, 9 4 2*f9J»l«. PMI3, 9 2 6, 
7 9 ft**HMk H*4. 2 7 7. 3 4 4^9iffl§, 4» 
MBS 55-14710 (458-24303-^ 
1162-12160 3 

[0005] cns©ii*ii-ceiw-fe^o-x*5i#» 

5. Jl©S!©K©raStbT«, *Si§tt«ifi5©J:'5t 

«#?LttX»K©«, *SV»ttJ|<»*£lc<kt> 
T, ^/HC&^U^-rv^t, *fc¥Bm©«[^«©»& 
tcfi. X/H7)k ^P—h7>H7W-AS©X^ 
>htbTffiffl-T-5fc»fcO, xi/^>MBi»©fP* 
*fc#««tBBIfc«a<o2, R**©BHfittffiC^UT 

x i/ > h ©Rtttttt^ttT-r « b « t « * u 




(3) 



3 

[0006] mz, **-jgjRK£tT©aa«t*#5fc 
© \z \t#im*m<Dmmim» m^mmifim 
mx\t i %<Dm&frt> i o o p pmosjiJK* 

5.1 0 0 ppm©gj§ig£#£fc©l;:W:9 9. 7 5XO 
[0 0 0 7] jt«8Kl::«k5#«£fTfc-5K:|g 

tvT&Etrz. ssic, fti&miztt-rzmmmom 
«*.tf**©**fc©»£, *$*©«« 

3. 5%JC^1-^>SS£E»2 5. 4atmT*0, K 
fS*©SS6%C»l6-r-2.SSffi, *H 5 a tm£t±© 

sclera:, nisctts«*j8«{cm-r*«Sffi«fcD 

t>&2 0 a tm (i©ffi*SW^£E*iP?^) ggiS© 

©ffi*<£Ji»S@ligfclin^5::t*^ST»5>. - 

m>\Z\m*. : m>ttAt$ OfrZ 6 5 a t mSICff^S 

*>ttxiR$4 o 9ces©*fr-caesnxv^. 
[o o o 8] MWtgmmnttm • mm<D®&is.z 

Ttt7 0 a tm£U©JEEATfi«M. ^SSBSSB^S 
[0 009] 

[BK*<0fcU«k5i"rsRJB] iS*&*fc©«£. # 

^nssi§*©3XhttiK^{c£*$n, iR$s£iS<f 

££1 0~3 0 a tm©tf£ETffiffl$n5t>©T»t), 

t>6 0~7 0 a tmT?dKffl$n5 i b©*tStA/t*T*^ 
fc. £ns©|gtt, 7 0a tm@K3;-e©fiffitt£*rL 

t^o, ::n«T©ffi*T^ffl-r^.ttt^^Kttig^ 4? 

[0 0 10] -®\zm\Z]£j3$:frttZtm\*K.®tt.*m 

z\-nfi. &1]*®< thto&mzmz. l^U IS# 
ffi*tt±©ff*i£ini^^t#^|5;|^*5Vitt^m©^ 

&o> **©K3a«»^5 : pjBS3n5S®*»«fcot) 



®m¥-S- 1 6 8 6 5 8 

[0 0 11] #fg9!fi. BfEttatSK 7 0a tm^±© 
BE*£aHtT*K H©^8i#tt©^»hS<, Ao7 
0 a t m£t±©ffi*-pai!gLfclS©tttg©S^fl:*VjN 

jitsawt-r*. sstc 7 0 a t m«±-c©i»ff & 

^|6]±-rn«, ^©tefflffi^T-fc-S 5 0 ~ 7 0 a t m 
fc43^T*>ttf6££tt©ft±at»!#T£S. 
[0 0 12] 

[?t@£#fc-rsfc©©^s] ±i2gw*^-r-5fc© 
t*fsw«s*wtTE©«i«swr*. Tfct>i>, 

r«?LS«t£|c 2 0 0 nm£*T©AJI t, £fc 2 0 0 n 
m£Jl±©BS©2)i^WU AH©JP3a<2tfmeU. 
BJI©#3a*8tfni£UiT\ A^A^tB^©IP$©^ 
tM^-r-5A^©J?S©SlI^X*t2 0%£t±T*-5^t 

[0 0 13] *»Wlc*^T. ifflaff©W^tt»rffi©« 

Lxmm®mw>zf)it'?%. z\<dd->7mz&&$. 

fctt4B6rt;;H^A, «F*K«4Kfll^x-^A?£ 
»< >ytT3'^6 kV©UBS«jEETK»«rtB 

«#&»S!^S«^®iSM (UHR-FE-SEM) T 

ss-9 0 0 m?mik 

«©ffif*tbT», 1 0 0 0~5 0 0 0 0«S«*t»* 
U>. tHfLS&M©JP&&M£-r«tt&fCl&5 0 

0 0~2 0 0 0 0«W«#*bV». «6nfc«?Stttt9 

t>m&m&£*&bTmji&$:mmmz z tarn 

S. Wttf. 5 0 0 0 «0«fSM?»Tg3 1 0 c 

m©»fji{c¥ff^»«IS»f®©tt*©fi:et5l#. *© 
**±T#U'7-©«»t*U , 7-©ia:v>aB»Bl"6lHL 

X€T<5. Jl©§*©SH?ia55)-©fiSdt«BI?LST*-5. 
[0 0 14] £&M?lff#t2 0 0 nmKTiH 
KB»c¥frttB«±Ta3£U&«e?Lg*J2 0 0 nmfitT 
fflttWlO cm©It«8±©^:aB?L©IS©¥5)-K± 
TJMCtt^k R¥«©»L«38«2 0 0 nmetTT 
&oT"fe&V>. St. ^«BLg*t2 0 0 nm£tT©A 

m<Dm&t\t> ±mm.m±-v2 o o nmSJiT©iiffl?L©& 

3»»*tt?L©*»t«:***©e«**V>iatW©IBFL 
gdt2 0 0 nm£U:fca:5«*©B[*tWLa#»/hSV> 
*©KS®t©m8l?£Vi5. PMKKUTBj|©ff»tttt 
*#©it«taa?LS***#^*©R^iiit©BgBT?» 

[0 0 15] Al©Jf*tt2umeA±T*0» j?*b< 
tt2~10 0/xm, IC!ff$Kli2~5 0/imT» 




•5. AJBOJP*«t^Sfff*t5Mitt«-t»W)BEtt39t-M)' 

B®©J£*tt8 wm&UT&D. »Sl/<tt8~4 0 0 
Xim, jgK$f*l,< «8~2 0 0 (tmT*«. AJliiB 
H©JP#©-&tm. 10/£m~»mmTJ&D, 
fflj&>S 1 0 /tmfili, ft^gS^&^a.-^lniXWLg 
£®ffi-C4 0 0 /im£TF#<ff£l'K *%W<Dft 

±T»S^t*WT?*^. ff*KttXtt3 0X£U: i0 

[0 0 16) fci5, A^B^©^*qFW«ET»ofe 

UTH&l^tt&tt, mnm*l3V>hhX, 2 0 0nm 
fc&KLT. fitT©*)©^^-:/, £U:©<b©£B 

^-^ic»si/T. a, By^-^^-n^nA, b 
« ^ t c * o ws-rntf <t v>. 

[0 0 17] *JMHlc:fevsTtt. ME©«±:5{riffl?lST 

•£©# 'J T-^Rtt# U V-W&W&ifeS WiR 

T, atg*tl~l 0 OnmOjeHWC^S^UV-OS 
* WiRfttt&TWS&fc *» »ttll* bfclSSHfl! 
jt©»##£MJ*© 2 0 %J&LtT&-5 Z. 

[0018] £n$&^#&&sw;ma#&©¥i$g 

«5~8 0nm, »$L<B1 0~7 0nm, SSlcS? 
Jl/<lil5~50nm-ej,5. ¥^&**/h$-r^5£ 

[0 0 19] *^tCi3tt5iKTtt%^fettHtttt^ 

-?%m<D±mfr<D2 0%£t±T*D, #£L<te30% 

?5</h£V>i:i8mg2 0 0 nm£t±©jffl?LSWr^©©ffl 
*HHJiW<fc?>, ££ffi;fj£riHtfcl$K0££#©jE® 

R©£BgJPfc<koTl&fc5j&U~5 0/xm, #3cL<« 
5~40tfm> $e>IC$f*b<ttl 0~4 0 wmT* 

[0 0 2 0] *55W©«Slffl?L^Srr?.Kttt. Bl©4> 



ftM¥8-l 6 8 6 5 8 
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k *fgifl©a«ffl?Liiswr-5Ktt, t^^. -ene 
zm&ziummi&ttzm&mr'&z. z<om, #m 

A*©fflm4¥*MHl«l 0 0 nmKT©«&JiT?*<& 

#»»»©*£», RIS?SfJi©¥^«8?LStt5 0nm6H 
TT**i:£*«#S:U<, JEtCffSlXfcl Onm&T 

[0021] kt, ftfcisjtsn-S'fero-ettfcn**, * 

*^v»T**9i«B«iicKwr*. «ot, «t. mz 
m&ft&imm tv»ofc«#«» 

[0 0 2 2] *JMlZ«Vvr. «#?Ltt£fclBi^5* 

®mz$Z-zt£ib\z3LftmtisTm^*>nz>'boT'& 

*. 

[0 0 2 3] *f6W©«^l|g©IS^3ltt^Jflitt, tt? 
tt*SfcttRttWfc©««** 1-10 0 nm©«5ffltC-& 

& ttRtttt***** 5 Lfc**JUB©JP*# 
«£fttt£J#K©£J»*© 2 0 XfiUtTfc* C & 

[0 0 2 4] **WSHiBlca^TRiHf *. 01 
tt. .*»lB©lWBftJB*^rr*«fe3d»RtbTfflV»T 
ffcfc 1/ ^«-&l»©»fffi©«^HT& 5. *f8^©»«IK 

Tff«l/fctt-&l«tt, AS (4) At. H2fcwSn*« 

a£*tttt*fc»fc*atttc»v»fcH , b©T**©T, 
^^nniS5£sn^ ! b©T«^<, *»©»«iist 
^(8«igB (i) J ?>^s^^n4^JtK (2) 
**i»tt*n&©!tjw«. w«n?av»»&*iMWi«i 
©*»*»*««*?ltt*»l«ct)o tWUrftXUT^ 
SfeSVitt, AH. (4) -^2 0 On 
mK±©^-f H (5) ©1 (BS) t©K»J^«t**»PJ 

[0 0 2 5] *^W©«^?Ltt^lS©^JP*ttl Mm 
~ScramT*0, K»K©ffi*^ 1 0 tfmEU, SV^ 

■rs^^a.-;i'iipx©t-^'rs©®T?i o o /im^T 



# 



(5) 
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[0026] *%w\zi$^xmn&t\t*\z&tE 

2 0 0 nm«±©ffl?l##fcf £JI®JP*H£!8JP0 8 
£TF> $^lC»*b<tt5 0Jf!«T*C*0, 8 0*<fc0 

*>E*©t<isat*£ ^ t ©$n m<*.%?€ Tftmmo 

[0 0 2 7] 3;fc, *§g9i©#»il£«, 8M1 0 0 n 
m&T®aa?L©ai?l^a^?L^2 5 %£t±TT*5 j: 
itf»JIJ*U». &K)ti?$.V<\t3 5!S£U:, S6.C»S 
t < tt 5 0 9$£*±TifcS. 1 0 0 nm«T©SWl 

S#©#8ilSI±<*:©BE?gfctf*£ < RtttK&fcfc*:** 



[0 0 2 8] £;:T»l?L#«£?L*tt. DSC 
SE&») a£&£V>tt#XK»ffl££#8ltl8l©^**SI 

[0 0 2 9] DSCa9^T?K«B?LgO^^$tJ;oT«B 

?u*3©#©&@£#i£fcT£ t*nm ltd sea® 

gt-€-ntMl&-r -5 *BI?l© 1 — $^©#*g£;*L£'t>© 
TfcD. JI©ffii8l©iSII?lgl 0 0 nmJKT©81S#£Sf# 
-T-5 C tlCckoT 1 0 0 nm£TF©?lg©*a?l©£#«t 

&ii-jwsi:fc*«T€r<&. d s cifeoaBett. #©ao 

(Perki n-E lme r *£S?D S C - 2 ) \Z&&? 

fcst. «?L*ftrc»*bfc««ici;-«'*»t>«iiii[i 

HATH IB?L¥ffr&;ft9NffjM&&'r«. 
[0 03 0] r = a/AT+t ,* 
a (g *cm " 2 • sec" 1 • atar 1 ) 
= F/ (P-7ti +7C2 ) X 115.7X1 0: s 



Sffifc«£LT#6fcVVK©;ifcT*a. tSlnmt 
££LTD S Cft»©«f8l*iBe?l¥Sfc. IflMafttt* 
dq/d t £ttfi£#*LT»m#iagflrtSdV/d r 

fc**w s ^ t Jet o td s c s amg^fif t&«s 
omftzmft-rztmn&i o o nmKT©»i©£« 

HS (Dolllmore and Heal&)-C8i 
[0 0 3 2] cej^fclT&ftKJUroXftMMfcS 

aisfc o ©iffl?L^«^^-y->^©¥ffiMaafc d © 

[0 0 3 3] SSK, ^f6K©#*««> 
+h>^;l/tC#»bfc*f)-*a«^<«^IRofcfc©^, 

«MlKftt»T5*»OlTlHW4. 3 *© 

]ta^«LT-y->y;u©*ft«ftafc o ©«a««* 
[0034] *%m<Dfflaiim*:irrzm\i#itim'c 

[0 0 3 5] #»9ifc:*5V>TSiBS«f&» (aT 
£@jf-f*i§&©«*£S:bLfcfc©T. *©SCTIHJ 
[0 0 3 6] 



30 



(1) 



ttT*u&t>©T*D, gsm*. m*&tv$&. pa 

©gSffiTfcO, 7t 2 «8jISc©g&ffiT-<&*. a*t* 

b (cm- sec 1 ) 
= (1-R) xax (P-7ti +7Ci 



38 [0 0 3 7] S6fc8S©^MS)i^» (bT^tof) tt 
*&KiSffl, ¥mra»fct)lclSMffi©*&JSSMTS 
ii-r5^S©S$Sbtfe'b©T. ^IcJ:oT«-»t 

[0038] 

) /R (2) 

[0 0 3 9] Jine©a*«fci;bttKtC@W©filTa& 




(6) 



9 

&ii~zm*m?z>t&ii\z&t)m<$mLTG o a t 

mETFT8!!£bT#5nfca, b ©iltgfctjTl,* 
5. -€-03gfliStfc*Tgt»-rt> mX\ZS 6 a tmTffl 
SISCtt^TQ 0 a tm0}ffl£Ttea®®tt4 0^iE< 
/hS<ftoTlS5. b©fili3 0«i£im 

A««F*b<. #&93©#88Rra:;:©A©ffi©£fc5m3 

0 %^TT* 0 . 3 S £Wffitt©i*V»RTH: 2 0 %&T 20 

OJKSrFT&D, $e>£ffiffift©i^RTtt2 0%&T 

©&fl;in?*5. 

[0 0 4 0] «^«^R©«#fctt#»J*JW*>, 
#'J7SF, #Ul7fJk -feJPD-X^Uv- tr 

•J 7 x - V H £©#*# U v-fc-s n«n # 

^^T-b^P-X^'JT-tLTttKK-t^n 20 
-X, «8&-feJH3-Xfc<!!, £x;M«y V-il/tHtf 
•JifkX #U^nKl/>, JpUttftK^k #U7 
£Mjnxhyjl,fc£tfi&fflT£5. *Tt>#U7Jk* 

•J7x^V>X;V7^ HX**>. *felWJ7x-l/ 

>>T*>«fcV>. ft*, £8t8tBtmg#Sft<*:©#fit8l 
[0 0 4 1] *»Wfc^V^T, «£?lttX8R£H7* 

mmz*7Lzrctb\z$.nfmtvTm^t>nz>b<D~c& 40 

[0 0 4 2] ^ftttfcSWitt^tt&ttMtttl*. 

-5 1 • 7>F • 5V^Dy7*;*>h • 7*a^7. • t/# 
- h" No. 3 5 9 (1 96 8) fci2«$ttfc#J£l;:fto 

5>*^JM5/k&75 H (DMF) 8i££tfldto&#U 

-fti»nai*«j«T«iif©twit«i»*u&«, *ft£©« 



ftSS¥8- 1 6 8 6 5 8 

JO 

56 woM£Kti&®m\t z.n$ <DKW5&-zm& $ ns 

<b©-?ttftfr>. 

[0 0 4 3] z.aM3M&mKyMMm*Vm* 

^i©ett, #*«rb. ett®. effR. saiRJi 

iPf-SC #««IBR©iS&*tiLTtta?«fc<5 

#U7SF, #U*W>. ^'Jl-fJk #'JX7f 
;k •feA'n-XIXfJk #>M5F, #U75-y7 
R. K=;Miyv-)Wif£L<. senff^KlitfU 
75 F. »IC*»*#U7SHjW9FSUV». 3£ 
C»WB^#CD»BEttSK< U 7 0 a t mfiUOfE* 

[0 0 4 4] *K8©R£RIC«»t«5HimW0JP» 
«1~1 OOOnmtJ&D, jf*b<tt5~800n 
m> ^e-lCff^ L<«1 0~5 0 0 nmT*5. »(B« 

o&QftQftMMcftt?*?-r<ft9K:Dl. JEE**j8» 
[0 0 4 5] *^M[-fc^2.»BB«tgK©Sa«^ ij V 

[0 0 4 6] *58W©^(*«©»!ltt¥RT'b, 
tt¥Rtt, X/W^;k ^3.-7*5-. 7*W-h-7> 

[0047] *&me>ftt&®\t 1 0 a t mSitCDUM 
*Tt>«fflf 5 0 a tm£li, »*b 

<«7 0atm£t±, S &(Cffftb< tt9 0 a t mfiLh 

©»ffitt*at«r*i:. ^fflffi*ttT«6 0~2 0 0 
a tm, ff*U<tt7 0~1 5 0 a tmT&£. 

[0048] *5E«at*tt*jii««»atttt«a««^ 
am^To. ix«±©*are*B, t95£©aoa»s@ 



11 



* 



(7) 



8-1 68658 
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©. ggffcDKino. 5M%£U©i8K©i§&, ff* 

moftmz®mi$>z. $*©iR:#tLTtt, i 

0%&T©iR3n?t>#?g9]©lgl, #BI£8«:££S«E 
©, K^tt©®*******, fiFSKtel OX&U, $ 
S fcff £ L < « 2 0 %E*±tf)iR2£t?3IE-rs<§£l::$&# 

<, mzmmmfr/u*. as*, 8a&fis*©sfcMfct;:3!)£ 

R (%) 

= { (&*a&©iaK-gitfc©ias) /mmv&m) xioo 
f (m» /m 2 • a) = (.-Bammem) / <smm 



* [0049] 

[0 0 5 0] ft:*, KTO«K«lC*V»T5WBil©»* 

* (R) «&5£3Ttf£sn.5t><znr;&o, #«t£&©3 

(F) t£fcj£4T§tJ$Sn*'fc©T&S. 
[0 0 5 1] 



(3) 
(4) 



^T-3 0cm, 33 2 0cB©*€a©#UX^'5 i Jl'«6KI* 
^ft**?* <*x*, 33*tt>l 5 0x--JKOV 

6 7*/-f>f. #2 16 0m) £#5X£±t;:H!£ 
U *©±fctf«j;uv*> (7*nttS©Ude 1 P 
-3 5 0 0) ©lStlX^f^AySH (DM 
F) 2 0 0 M©ff*-C^S (2 0V) ***7> F a> 

fl-MSgf £ - t icfco T# 'J X^3f:>m^?Ltt3fiftlK 

[0 0 5 2] ft&n&«^FLtt^BI»> «?®IS8I« 
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